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For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/ Approximately one half of the world's population are said to live or work in an earth building [1] and 83 it has long been mooted that earth materials have the ability to provide superior levels of indoor The rate of water vapour diffusion in still air can be described by Fick's law:
240
This equation can be expressed in terms of water vapour partial pressure using the ideal gas law:
The rate of water vapour flow through a porous specimen can be determined using the wet between particles as the thermal conductivity of water is an order of magnitude higher than 287 air, and conduction at inter-particle contact points is augmented by menisci formation.
288
Localised radiative and convective heat transfer will also occur between particles within the 289 matric structure and these are assumed to be included within the continuum-level moisture 290 content dependent thermal conductivity, λ* (W/m K) [11] . The dry state and moisture-291 dependant thermal conductivity (λ * ) were measured using a heat flow meter apparatus to ISO 292 8301 [11] . Moisture factor (m f ) the slope of the λ:S r graph and was determined by linear 293 regression, such that:
The moisture content-dependant specific heat capacity, c p * was calculated as the sum of the The results from these tests have previously been presented [11, 12] and are shown in Table 2   300 for direct comparison of all hygrothermal properties between each of the materials. considers the intricacies of inter-particle contact, void size distribution and pore network 312 tortuosity brought about by particle packing efficiency. Moisture factor m f , for example, 313 represents the sensitivity of a material's thermal conductivity to increasing degree of 314 saturation and is not simply related to porosity [11, 12] . Much more research is needed to 315 understand how heat transfer occurs in porous granular materials. however, while the moisture storage function for the three materials described here may be 329 deemed similar, it is reasonable to attribute significant differences in the permeability results.
331
The sorption isotherm in Figure 7 shows the wetting and drying curves for each of the three 332 SRE materials. The point θ r is difficult to measure experimentally since by definition it occurs 333 at ϕ→1. Therefore, the important transitional point θ c has been found and the portion of the 334 isotherm shaded in grey (between >95% RH -100% RH) is interpolated for completeness.
335
Although at scale the moisture storage curves are very similar a degree of hysteresis occurs 336 between wetting and drying as a result of changes to the net capillary potential as described 337 previously. The gradient of the linear section of the moisture storage curves is used to 338 determine the hygroscopic moisture capacity for absorption (wetting), ξ a and for desorption 339 (drying), ξ d , the values for which are given in 
